Rat-9G cells carry several stably integrated copies of the major immediate early (IE) transcription unit of the human cytomegalovirus (HCMV). In these cells IE expression is repressed but inducible. In this report we describe the DNA methylation status of HpalI, HhaI and AhalI sites within the IE gene, determined at different passage levels. Most, if not all, of the resident IE genes were progressively methylated in a similar fashion. This resulted in DNA methylation patterns in which sites surrounding the IE upstream region were preferentially methylated to a high degree. In contrast, sites within the 19 bp IE enhancer elements were markedly under-methylated. This particular DNA methylation pattern probably resulted from differences in DNA methylation rates, sites within the IE enhancer being methylated at only a very low rate. Methylation of the IE genes did not affect their inducibility, which might be related to the very low methylation level of the IE enhancer.
INTRODUCTION
Following infection of permissive cells in vitro, the expression of the human cytomegalovirus (HCMV) genome is subjected to temporal regulation. Three main phases have been described: immediate early (IE), early and late (Blanton & Tevethia, 1981 ; DeMarchi, 1981 ; Stinski, 1978; Wathen et al., 1981; Wathen & Stinski, 1982) . Viral mRNAs synthesized in the presence of inhibitors of protein synthesis and the proteins they encode are defined as IE mRNAs and immediate early antigens (lEAs), respectively. At least four lEAs can be detected in infected cells by immunoprecipitation, the predominant (major) lEA being a phosphorylated protein showing strain heterogeneity in apparent molecular weight (Blanton & Tevethia, 1981; Cameron & Preston, 1981; Gibson, 1981 ; Michelson et al., 1979; Stinski, 1978; Tanaka et al., 1979) . Within a few hours of infection of either permissive or non-permissive (e.g. rat) cells, at least some of these lEAs can easily be detected in the nuclei of infected cells by immunofluorescence (IF) (Geder, 1976; Goldstein et at., 1982; Michelson-Fiske et aL, 1977; Reynolds, 1978; Stinski, 1978; Tanaka et al., 1979) .
Little information is available on the function of HCMV lEAs. They are likely to be involved in the increased transcriptional activity and changes in chromatin organization of the infected cell and may play an essential role in the transcriptional regulation of the viral genome (Kamata et al., 1978 (Kamata et al., , 1979 Kierszenbaum & Huang, 1978; Wathen et al., 1981) . In addition, it has recently been shown that lEAs share at least some functions with adenovirus E 1A gene products (Spector & Tevethia, 1986) and that the major IE gene product autoregulates .
We have previously reported (Boom et al., 1986 ) the establishment of a rat cell line, Rat-lEA ÷-9G (Rat-9G) which harbours several copies of a recombinant plasmid, pES, stably integrated into chromosomal DNA. This plasmid contains the 7.0 kb EcoRI SalI fragment (0.063 to 0.089 METHODS Cells. The conditions for the establishment and propagation in vitro of Rat-9G cells have been described (Boom et al., 1986) . During the course of the experiments described here, Rat-9G cells were continuously propagated under HAT selective pressure (Littlefidd, 1964) .
Immunofluoreseence and antisera. Conditions for fixation of cell monolayers and for immunofluorescence were as described (Boom eta/., 1986) . The E3 monoclonal antibody (MAb) (Goldstein et aL, 1982) was generously provided by Genetic Systems Inc. (Seattle, Wash., U.S.A.) and has previously been shown to recognize the major IEA of HCMV (Goldstein et al., 1982; Stenberg et al., 1984; Stinski et al., 1983) . MAb S is a commercially available mouse MAb (Biotech, Rockville, Md., U.S.A., anti-CMV early nuclear antigen, cat. no. 9221) which has recently been shown to recognize the major 72K IEA (R. Boom et al., unpublished results) . For the determination of the number of Rat-9G cells spontaneously expressing IE nuclear antigens, cells were prepared for immunofluorescence using either one of these MAbs and 104 cells were scored for the presence of nuclear fluorescence.
Methylation and DNA transfection in vitro. Methylation of pES in vitro using M. HpaII, M. HhaI, or both, was performed as recommended by the manufacturer (New England Biolabs) except that reactions were for 18 h at 37 °C. For the preparation of mock-methylated DNAs, S-adenosylmethionine was omitted from the reaction mixture. Completeness of the methylation reaction was ascertained by digestion of methylated pES with an excess of the appropriate restriction enzymes. Conditions for DNA transfection were as described (Boom et al., 1986) .
Southern blot analysis, Northern blot analysis and restriction enzymes. Isolation of total cellular DNA and RNA, gel electrophoresis, blotting, nick translation using 32p-labelled dNTPs and hybridization conditions were as described (Boom et al., 1986 1  2  3  4  5  6  7  8  9   2841 A -- Physical mapping. Physical maps for HhaI and HpalI were constructed for pES partly by conventional mapping procedures, partly by a modification of the technique described by Smith & Birnstiel (1976) . In short, purified fragments of pES were partially digested by either HpalI or HhaI, separated in a 1.4~ agarose gel by electrophoresis, blotted onto nitrocellulose and probed with 3zp-labelled fragments specific for a terminal fragment. Physical maps thus constructed were in accordance with those expected for the sequenced part (Akrigg et al., 1985) of the HCMV insert of pES.
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RESULTS

Integrated H C M V DNA sequences are increasingly methylated at H p a H sites upon propagation in vitro
Upon propagation in vitro of the clonal Rat-9G cell line, the number of cells spontaneously expressing IE nuclear antigen(s) decreased from 0 . 4~ at passage level 9 (P9) to 0.04~ at passage level 39 (P39) as determined by immunofluorescence with either the M A b E3 or the M A b S which both recognize the major 72K IEA (see Methods). Since Rat-9G cells are repressed for IE expression at the transcriptional level (Geelen et al., 1987) we wished to determine whether D N A methylation of integrated IE genes could play a role in the observed repression. We therefore digested total cellular D N A , isolated at P9 and P39 with restriction enzymes known to be inhibited by methylation of CpG residues in their recognition sequence. The isoschizomers HpaII and MspI both cleave the sequence C C G G but HpaII is blocked by a methyl group on the internal cytosine residue whereas the activity of MspI is not affected (McClelland & Nelson, 1985) . The digested D N A was subjected to Southern blot analysis using a 32p-labelled probe specific for the H C M V D N A sequences present in Rat-9G cells. Upon digestion with HpaII however, clear differences were observed (Fig. 1 , lanes 5 and 6) showing that upon propagation in vitro the integrated IE genes were increasingly methylated at CCGG sites. As a control for the completeness of the HpaII digestions, we used either 1 unit (Fig. 1, lanes 4 and 7) or 6 units ( Fig. 1 , lanes 5 and 6) per ~tg cellular DNA in overnight digestions. Rat-gG cells carry, stably integrated, a head-to-tail pES tandem of approximately 10 molecules (Boom et al., 1986) . MspI digestion of such a tandem integration resulted in the generation of several supramolar (strongly hybridizing) fragments (A to F in Fig.  1, lanes 3 and 8) . In addition, several molar (1 copy/cell) fragments, originating from the additional eight integration sites could be observed. As expected, the supramolar fragments comigrated with those observed when plasmid pES DNA was digested with either MspI or HpaII (see reconstructions in Fig. 1, lanes 1, 2 and 9 ).
From the results described above it can be concluded that integrated HCMV IE genes were methylated de novo at the internal cytosine residue of some HpaII sites. Upon propagation in vitro an increase in methylation of HpaII sites was observed. Fig. 2(a) shows a Southern blot analysis of P9 DNA from which the methylation status of some of the HpaII sites could be determined. The main differences between the MspI and HpaII patterns (Fig. 2, lanes 3 and 4) concerned the appearance of a supramolar 2.8 kb HpaII fragment which was paralleled by a decrease in the molarity of the 2.4 kb HpaII A fragment. This suggested that sites 5 and 6 ( Fig. 2b ) were methylated to a considerable extent. Methylation of these sites would result in a decrease in molarity of fragment D 1, and this was indeed observed (see also Fig. 1 , lanes 3 and 4). If, in addition to sites 5 and 6, sites 3 and 4 were also methylated to a significant extent, a 4-2 kb fragment (A + D1 + B) would be expected. This 4-2 kb fragment was, however, barely visible, indicating that sites 3 and 4 were undermethylated relative to sites 5 and 6. The nature of the 4-2 kb (A + D1 + B) and the 2.8 kb (A + D1) HpaII fragments was confirmed by double digestion using both HpaII and BamHI. BamHI digestion resulted in the expected 0.2 kb decrease in Mr of HpaII fragments A, A + D1 and A + D1 + B (Fig. 2, lane 6) . From the results presented above, we could not decide whether either site 3 or site 4 was methylated to a significant extent since these sites are only 24 bp apart. In addition to the major methylation events described above, several minor methylation events occurred which are not discussed here.
Preferential methylation of HpaII sites located in the 5' half of the IE transcription unit
In conclusion, the above data show that in P9 DNA considerable methylation de novo of the promoter distal HpaII sites (5 and 6) occurred whereas the promoter proximal sites (3 and 4) were methylated to only a minor extent.
Preferential methylation of HpaH sites located in the 5" half of the IE transcription unit
We also compared the Southern blot patterns of P9 DNA and P39 DNA using another methylation-sensitive restriction enzyme, HhaI. This enzyme recognizes the sequence 5'GCGC3' but is inhibited when the internal cytosine residue is methylated (McClelland & Nelson, 1985) . To our knowledge, no methylation-insensitive isoschizomer is available. However, due to the presence of the integrated pES tandem, the methylation status of integrated pES can be determined by direct comparison with HhaI-digested plasmid DNA, which is not methylated at CpG residues.
Comparison of HhaI-digested marker pES DNA and P9 DNA (Fig. 3a , lanes 1 and 2) suggested that sites flanking the HhaI A fragment (see map in Fig. 3c ) were preferentially methylated. To confirm this, P9 DNA was digested with HhaI and subjected to Southern blot analysis using a probe that is specific for IE upstream sequences (probe b in Fig. 3c ). In Fig. 3 (b) it is shown that, due to methylation of sites flanking the HhaI A fragment, four novel fragments of 2.7 kb, 2.5 kb, 2.05 kb and 1.96 kb were easily detected. These fragment sizes were in accordance with those expected for methylation of HhaI sites 3 to 6 (Fig. 3 c) . The 1.95 kb and 2.05 kb fragments resulted from methylation of HhaI sites 4 and 3 + 4 respectively. The 2.5 kb fragment was generated by methylation of HhaI site 5. We do not know the exact nature of the 2.7 kb fragment since this could result from methylation of either HhaI sites 5 + 6 or sites 3 + 4 + 5. The coexistence of the novel fragments indicated either clonal variation, variation in methylation patterns within the integrated pES tandem, or both. Preferential methylation of these HhaI sites was also clearly visible w h e n P9 and P39 D N A s were compared (Fig. 3 a, lanes 3  and 4) . At P39 the HhaI A fragment was no longer visible and had been replaced by the 2-7 kb fragment. This was not due to genomic rearrangements occurring upon passage, since BamHIdigested D N A s yielded identical patterns (Fig. 3a, lanes 7 a n d 8) . HhaI site 5 is formed by three partly overlapping GCGC residues in the sequence 5'GCGCGCGC3'.
transcription unit, present in Rat-9G cells, was increasingly methylated at particular HhaI sites upon passage. Sites flanking the HhaI A fragment, which harboured the IE enhancer-promoter, were especially affected by D N A methylation.
The increase in methylation upon propagation in vitro is not due to the selection of a highly methylated subpopulation of cells already present at early passage levels
The Rat-9G cell line is a subclonal cell line that was isolated in parallel with five other subclones (Rat-9B, -9D, -9F, -9H and -9I) from the parental (clonal) Rat-9X cell line (Boom et at., t986) . Cellular D N A s of the six subclones were isolated at the same passage level (P9 after subcloning) and subjected to Southern blot analysis using either HpaII or HhaI. From the data presented in Fig. 4 it could be concluded that the six subclones exhibited similar HpaII (Fig. 4a) and HhaI (Fig. 4b) line and of the subclones derived from it. One lag total cellular DNA, isolated from Rat-9X (9X, isolated at P9, lanes 1 and 2) or DNAs isolated from each of the six subclones (9B, lanes 3 and 4; 9D, lanes 5 and 6; 9F, lanes 7 and 8; 9G, lanes 9 and 10; 9H, lanes 11 and 12; 91, lanes 13 and 14) were digested with (a)
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HpalI or (b) HhaI. In (a) either 4 units 0anes 2, 4, 5, 8, 9, 12 and 13) or 28 units (lanes 1, 3, 6, 7, 10, 11 and 14) per lag DNA were used. In (b) either 2 units (lanes l, 3, 6, 7, 10, 11 and 14) or 7 units (lanes 2, 4, 5, 8, 9, 12 and 13) were used per lag DNA in overnight digestions. The digested DNAs were subjected to electrophoresis, blotted and probed as described for Fig. 1 . Fragments indicated by capitals refer to physical maps in Fig. 2 (b) (HpalI) and Fig. 3 (c) (Hhal). Asterisks indicate fragments described in text.
( Fig. 4a, b ; fragments of interest are marked with an asterisk and have been discussed in detail in the previous sections). Therefore the increase in methylation observed upon propagation in vitro is not likely to reflect the selection of highly methylated D N A s of a subpopulation of cells already present at early passage levels; it more probably represents a n increase in methylation which takes place progressively with time. * pES methylated or mock-methylated in vitro was transfected into Rat-2-TK-cells (2.5 ~tg pES + 7.5 ~tg salmon testis DNA/60 mm Petri dish). Cells were fixed 18 h after transfection and prepared for immunofluorescence using either the E3 or the S MAb.
R. BOOM AND OTHERS
IE nuclear antigen expression in Rat-2-TK-cells transfected with pES methylated in vitro
t Data represent the percentage of cells positive for nuclear fluorescence. Approximately 4 x 104 cells were scored for each datum point.
Methylation in vitro of pES at HpaH and HhaI sites does not significantly influence IE expression upon transfection
In order to test whether methylation of the internal cytosine residue of HpaII and/or HhaI sites present in pES would influence IE expression, pES DNA was either methylated or mockmethylated in vitro, using M. HpaII, M. HhaI or both. Completeness of the methylation reaction was ascertained by digestion of pES with the appropriate restriction enzymes (not shown). The mock-methylated plasmids were transfected onto Rat-2-TK-cells (the Rat-9G parental line; Topp, 1981) and the number of cells expressing IE nuclear antigens was determined by immunofluorescence using either MAb S or MAbE 3. From the results presented in Table 1 it is clear that IE expression was not significantly affected by methylation of HpaII sites, HhaI sites, or both.
Potentially methylatable sites within the 19 bp IE enhancer elements resist methylation
From the data described above, it is not likely that methylation of HpaII and HhaI sites significantly interferes with IE expression upon transfection. Neither methylase has, however, a recognition site within the IE enhancer-promoter region, which extends to at least 500 bp upstream from the IE transcriptional start site. In order to determine the methylation status of this region we used the restriction enzyme AhaII which recognizes the sequence 5'GPuCGPyC3' (Pu, purine; Py, pyrimidine) but does not cleave when the internal cytosine residue is methylated . Four identical AhaII sites (5'GACGTC3') are present within the IE enhancer region (Fig. 5e ). These sites are located at the centre of the palindromic 19 bp repeat element which is likely to be involved in IE enhancer activity (Boshart et al., 1985 ; Stinski & Roehr, 1985) . In order to release the fragment of interest from the integrated pES tandem, P9 and P39 DNAs were predigested with PstI and SacI (Fig. 5 c) . The same fragment isolated from pES was used as a probe for the Southern blot analysis shown in Fig. 5 . Lanes 1, 2 and 3 in Fig.  5 (a) show the 1.1 kb PstI-SacI fragment released from the pES marker, P9 DNA and P39 DNA respectively. Further digestion of these DNAs with AhaII revealed a very low level of methylation of these sites in both P9 and P39 (Fig. 5a, lanes 4 to 8) . A minor increase in methylation of AhaII sites upon further propagation in vitro could be detected when DNA isolated at passage level 84 (P84) was analysed in the same way (Fig. 5 b) . Two fragments of 0.77 kb and 0.27 kb (Fig. 5b, lane 2, arrows) were now clearly visible and were likely to be generated by methylation of AhaII sites 1 + 2 and site 3 respectively. Several other minor methylation events of AhaII sites were visible in P84 DNA which are not discussed here, except that fragment lengths were in accordance with those expected for methylation of AhaII sites. We do not know the exact nature of the fragments larger than 1.1 kb obtained upon PstI-SacI digestion. Since these fragments were not significantly affected by AhaII, their presence does not influence the interpretation of the methylation status of AhaII sites. When P84 DNA was compared to P39 DNA with respect to HpaII and HhaI digestion patterns, a further increase in 
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methylation was observed. MspI and BamHI digestion patterns did not reveal rearrangements or changes in copy number at this passage level (data not shown). From these data we conclude that sites within the IE enhancer are refractory to DNA methylation.
Rat-9G cells do not segregate into inducible and non inducible clones at a high frequency
We have previously shown that induction of IE expression in Rat-9G cells is obtained following treatment with inhibitors of protein synthesis. Induction of IE nuclear antigens, however, occurred in only a limited (approx. 20 ~) fraction of the cells (Boom et al., 1986) . I f D N A methylation were responsible for the absence of expression in the rest of the population, this property would be clonaUy inherited due to maintenance methylation. To test this, over 100 3) . Cytoplasmic RNA, isolated at the end of the block, was electrophoresed through a 1% agarose-formaldehyde gel, stained by ethidium bromide, blotted onto nitrocellulose and probed with the 32p-labelled 7.0 kb EcoRI-SalI insert of pES.
subclones of the Rat-9G cell line were tested for their inducibility by cycloheximide treatment. All subclones appeared to be inducible for IE nuclear antigen expression (in approx. 2.0~ of the cells) as determined by IF with the MAb E3 and the MAb S (data now shown). It was therefore not likely that the absence of cycloheximide-mediated induction was due to a particular DNA methylation pattern.
Extensive DNA methylation of sequences surrounding the IE enhancer does not influence cycloheximide-mediated induction of IE transcription
From the above sections it is clear that sites outside the IE enhancer were methylated at a high rate. To determine whether cycloheximide-mediated inducibility of IE transcription was affected by DNA methylation, equal numbers of P9 and P84 cells were induced for IE transcription by a 4 h cycloheximide block and cytoplasmic RNA was subjected to Northern blot analysis. The data presented in Fig. 6 show that similar amounts of the 2.15 kb and 1.9 kb IE transcripts were detected at either passage. This indicates that the number of IE templates that were involved in induced transcription had not changed upon passage.
DISCUSSION
In Rat-9G cells, the HCMV IE transcription unit is inactive but can be activated by heatshock (Geelen et al., 1987) and by inhibition of protein synthesis (Boom et al., 1986) .
Since many previous studies have shown a direct correlation between DNA hypermethylation and inactivity of both viral and cellular genes (for reviews, see Cooper, 1983; Riggs & Jones, 1983; Jaenisch & Jghner, 1984; Razin & Szyf, 1984; Doerfler, 1981 ; Ehrlich & Wang, 1981) we have investigated the DNA methylation status of the repressed IE transcription unit in Rat-9G cells, by cleavage at HpaII, HhaI and AhaII sites at different passage levels. For these sites, an increase in DNA methylation was observed upon passage (Fig. 1, 3 and 5 ). Since this increase in methylation did not reflect the selection of a highly methylated subpopulation of cells already present at early passage levels (Fig. 4) , the increase in methylation took place over time and can thus be discussed in terms of relative methylation rates. The increase in methylation observed upon passage was accompanied by a slight, but significant decrease in the number of cells that spontaneously expressed IE nuclear antigens (0"4~o at passage 9, 0.04~ at passage 39, and decreased further thereafter) but this did not significantly interfere with cycloheximidemediated induction levels (Fig. 6) . Fig. 7 summarizes the results for the restriction sites investigated and indicates their relative rates of methylation de novo. Whereas high methylation rates were observed specifically for sites in the 5' half of the IE unit, four AhaII sites within the IE enhancer sequence were methylated at a very low rate (Fig. 5) . These apparently resistant sites are located in the centre of four of the five 19 bp upstream palindromic elements which have been implicated in IE enhancer function (Boshart et al., 1985; Stinski & Roehr, 1985) .
In other studies the HCMV major IEA was not expressed following infection of undifferentiated human teratocarcinoma cells, due to a block of transcription. In differentiated cells, however, IE transcription (followed by a complete lytic cycle) was observed (G6ncz61 et al., 1984 , 1985 LaFemina & Hayward, 1986; Nelson & Groudine, 1986) . Although the IE gene was inactive in undifferentiated cells, a cluster of DNase I-hypersensitive sites was present in the IE enhancer region (Nelson & Groudine, 1986) . Interestingly, a process of methylation de novo that excluded methylation at DNase I-hypersensitive sites has recently been described (Groudine & Conklin, 1985) . In addition, it has been proposed that viral enhancer sequences may have the intrinsic ability to interact with cellular proteins, thereby perturbing the interaction of the methylase with DNA (Jfihner & Jaenisch, 1985b; Bird, 1986) . It is therefore possible that in Rat-9G cells the IE upstream region interacts with proteins that prevent methylation, or that resistance is determined by the primary DNA sequence (Bolden et al., 1985 (Bolden et al., , 1986 Zacharias et al., 1984; Vardimon & Rich, 1984) .
Despite the fact that the IE enhancer is methylated to a very low degree in most of the integrated IE units, IE transcription is repressed (Geelen et al., 1987) . High levels of IE expression were, however, observed following inhibition of protein synthesis (Boom et al., 1986) or following heat-shock (Geelen et al., 1987) . Due to the high copy number of integrated IE genes in Rat-9G cells, we cannot be sure which and how many of the IE templates are actually involved in IE transcription induced by these stimuli. Our data, however, strongly suggest that most if not all of the resident IE units are methylated in a similar fashion.
It is therefore possible that the hypomethylated state of the IE enhancer reflects the inducibility of the IE transcription unit. This would be consistent with the current view that DNA methylation is involved in organizing the chromatin structure of a gene in an active or inactive state. A hypomethylated state would, in this view, be a prerequisite for transcriptional competence, actual transcription being dependent on the presence or absence of trans-acting factors (Gautsch & Wilson, 1983 ; Groudine & Conklin, 1985 ; Jfihner & Jaenisch, 1985b; Ball et al., 1983 ; for reviews, see Jaenisch & JS.hner, 1984; Weintraub, 1985; Reeves, 1984 ). An intriguing feature of the integrated IE upstream region is that it meets the criteria (Bird, 1986) for an 'HTF island' (HpaII tiny fragments), a DNA sequence in which the CpG dinucleotide is abundant and non-methylated, whereas sequences flanking the island are highly methylated. In a recent review on the function of HTF islands, which usually cover an extended region at the 5' end of a gene, it was proposed that they may identify genes that are to be constantly available for (though not necessarily actively involved in) transcription (Bird, 1986) . HTF islands have thus far only been documented for 'housekeeping' genes (which are constitutively expressed) (Bird, 1986; Wolf & M igeon, 1985) . On the basis of sequence data, it was predicted that inducible (e.g. heat-shock) genes might turn out to be HTF-like. Our data support this prediction for the HCMV IE transcription unit and suggest that the characteristic methylation pattern of the HTF island in the IE gene can be formed by differences in methylase(s) activity de novo.
Like the IE upstream sequence (Fig. 5) , HTF islands are not intrinsically unmethylatable. When methylated, expression of HTF-associated genes is usually inhibited (Bird, 1986) . For Rat-9G cells this would predict that inducibility of the IE transcription unit would eventually be lost on passage. From the results presented in this paper it cannot be decided whether DNA methylation was a prerequisite for IE repression. Establishment of repression could have been initiated by other mechanisms, possibly involving trans-acting proteins (Gorman et al., 1985; Gautsch & Wilson, 1983; Niwa et al., 1983; .
Methylation of the IE transcription unit in vitro by M. HpaII, M. HhaI, or both, did not significantly interfere with IE expression upon transfection (Table 1) . However, since no HpaII and HhaI sites are present in the IE enhancer region critical sites may have been missed (for an example, see Simon et al., 1983) .
A possible role for DNA methylation in viral latency and reactivation has been proposed previously for herpes simplex virus (Youssouffian et al., 1982) and has been studied in depth for Moloney murine leukaemia virus (Harbers et al., 1981 ; Gautsch & Wilson, 1983; Jaenisch et al., 1985 ; J~hner & Jaenisch, 1985a, b; Simon et al., 1983 ; for review, see Jaenisch & Jfihner, t984) . These studies have recently led to the proposal that the absence of methylation of the proviral enhancers provides the basis for responsiveness to signals that result in reactivation (J~ihner & Jaenisch, 1985b) .
We have previously suggested that Rat-9G cells may provide an in vitro model to study molecular events involved in HCMV latency and reactivation, assuming that the activation of the IE transcription unit (which was repressed during latency) is the first event in the reactivation process (Boom et al., 1986) . The data presented in this paper suggest that after establishment of the repressed state (latency in the model), the inactive IE transcription unit is progressively methylated in a fashion which leaves the IE enhancer relatively unaffected. It is tempting to speculate that the observed resistance to methylation of the IE enhancer provides a molecular basis for the potential of the virus to become reactivated even after a long period of latency, thus escaping a potential cellular silencing mechanism.
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